With 3 air changes per hour, twenty minutes after the sudden introduction of some atmospheric contaminant the concentration of that contaminant is still 37 % of the original value, if the contaminant is removed only by the ventilating air. After the same interval of time the residual concentration with 6 air changes per hour is only 14%, and with 10 air changes per hour 4%. These calculations make no allowance for the rate at which bacteria-laden particles will settle out from the air. When such allowance is made the contrast is less striking. It is probably reasonable to assume the rate of removal ofparticles by sedimentation to be about that which would be achieved by a ventilation rate of 4 air changes per hour. If we accept that figure, with an actual ventilation rate of 3 air changes per hour, ventilation and sedimentation together would remove bacteria-laden particles at a rate corresponding to 7 air changes per hour, and with ventilation at 6 air changes per hour the removal rate would be. equivalent to 10 air changes per hour. With these removal rates the bacterial concentrations five, ten and twenty minutes after the dispersion of the organisms would be 56, 31 and 10% of the original concentrations with the ventilation rate of 3 air changes per hour, and 43, 19 and 3+% with ventilation at 6 air changes per hour.
It may be thought that the higher ventilation rate is desirable, but, if so, it should be allowed for when the heating installation is planned. I understand that it is recommended that heating arrangements should provide for the maintenance of a temperature up to 300 F. in excess of the outside temperature. Thus, except on relatively few days, when the outside temperature is below 350 F., it should be possible to maintain a temperature of 65°F. in the wards. To me this seems a reasonable temperature. Overheating is undesirable, but the wards should be adequately warmed. A 30°F. excess above the outside temperature will only be possible, however, if the ventilation rate is limited to that for which the engineer has made allowance-generally 3 air changes per hour. Increased ventilation in winter will be got at the expense of lower temperatures.
Some systems of heating set up steep temperature gradients so that the air around the head is several degrees warmer than that near the floor. Such a condition gives rise to complaints of cold feet and of stuffiness in the head. Similarly, a system of radiant heating which exposes the heads of the occupants to an undue amount of radiant heat is undesirable. Heating by steam radiators, especially when high-pressure steam is used, sets up more marked gradients than do hot-w-ater radiators. In many buildings radiant heating by means of low-temperature ceiling panels has been used with much success, but ceiling panels should not be used in low ceilings unless their temperatures are really low. We are working at present on this problem, but it is too early to give precise guidance as to the maximum desirable temperatures of overhead panels. j [February 17, 1950] Endemic Hepatitis Among U.S. Troops in Post-War Germany THE subject of Endemic Hepatitis may not be very appealing because with the war well behind us, many might like to say, "Allow us to forget about hepatitis, particularly military hepatitis". But I would point out that British investigators' are prominent among those who-have dragged this disease into the open and we should get on with it.
We in the United States have been concerned with the fact that the incidence of hepatitis among U.S. troops within the American zone in Germany has not only continued to be high but has even been rising until it is to-day comparable to that noted in certain combat areas during the war, with an average of 14 cases per 1,000 per annum. Hepatitis has been a scourge to our military forces since 1942 
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War II it "fell like a bombshell" on the U.S. Army, which was hardly prepared for it. The first "bombshell" was the outbreak of homologous serum jaundice, which will hereafter be referred to as serum hepatitis (SH), for which inoculations of yellow fever vaccine were found to be responsible at that time. Then in 1943 and again in 1944 came large outbreaks of infective hepatitis (IH) in the Mediterranean area, in which British forces were also involved. From experimental work on the disease, which emerged from several laboratories at that time (and will not be quoted here in detail), it became apparent that at least two viruses were concerned: one responsible for infective (or infectious) hepatitis representing the naturally occurring disease; and the other responsible for serum hepatitis, apparently an artificial disease. The two diseases give approximately the same clinical picture and often appear intermingled at the same time and place. With infectious hepatitis (IH) there is a relatively short incubation period (fifteen to thirty days); contact cases are common, and the virus is found both in the faces and blood during the acute stage and can be transmitted orally. With serum hepatitis (SH) the incubation period is much longer (fifty to one hundred and twenty days); contact cases are uncommon; virus has been detected only in the blood, during the incubation period as well as the acute stage, and transmission has so far been accomplished only through parenteral infection. There is no demonstrable cross immunity between the two viruses, and attempts to transform one into the other have, I believe, been entirely unsuccessful. Both diseases can be transmitted by needles or other instruments. While the origin of infectious hepatitis may not be particularly clear, that of serum hepatitis is completely shrouded in mystery. Whatever its origin may be, however, it obviously did not start in a syringe. The syringe merely seems to be an effective, mechanical vector. From an epidemiological standpoint, infectious hepatitis appears to be worldwide in distribution. There are, however, certain geographical areas where rates in immigrant troops have consistently been high. Thus China, the South Pacific, the eastern half of the Mediterranean area, Italy, and also southern Germany are places where the hepatitis rates were particularly high in U.S. troops d-uring and following World War II. This high "icterogenic capacity" characteristic of some geographical areas may not necessarily be reflected by the local civilian hepatitis rates, for the endemic disease in civilians is often poorly reported.
From a seasonal standpoint, the autumnal rise in the morbidity rate is a characteristic feature of infectious hepatitis. During World War II the hepatitis rates in U.S. troops in North Africa and Italy rose sharply in 1943 and 1944, in October. This same autumnal rise has been characteristic of the civilian disease in Denmark and Sweden. It may be of some significance, therefore, that seasonal fluctuations of hepatitis in U.S. troops in post-war Germany have not shown this sharp autumnal peak but instead an ill-defined double peak-occurring in the autumn and early winter respectively. Furthermore, this is contrary to the single autumnal peak seen among British troops in their zone in post-war Germany. The question arises, therefore, as to whether cases of serum hepatitis may not be frequently intermingled with those of infectious hepatitis in the U.S. troops to produce this different seasonal picture. Actually the existence of serum hepatitis has been proven experimentally to be present among these military cases.
As for seasonal fluctuations of serum hepatitis, it might seem that there is no particular reason for such to exist. But there are some data on this, available from Ruge's studies in the 1920s in Germany, on "salvarsan jaundice". His clinical material largely came from the German Navy and he found that the highest incidence of the disease in patients, who were receiving antisyphilitic therapy, occurred in January. One speculates as to whether or not his January peak may not have been related temporarily to the high autumnal peak of infectious hepatitis indicating a twomonth lag between the two peaks, which is a period of time perhaps comparable to the long incubation period of serum hepatitis. If this explanation were correct, one would assume that a closer relationship between infectious hepatitis and serum hepatitis exists than has heretofore been thought to be the case. Thus the theory that serum hepatitis virus may conceivably be a variant or a relative of infectious hepatitis virus could be based on the speculation that the two diseases seem to occur simultaneously or consecutively in time and place.
As to other details with regard to hepatitis among U.S. troops in the American zone of Germany, the disease has occurred most frequently in young individuals who have been in the area a relatively short time, with cases developing around the, ninth to the tenth month of service. The cases have been quite sporadic in distribution. The incidence has been about the same among coloured as in white troops and has borne no special relation to service or rank.
Investigations have been made to try to determine whether the immunization of troops or the administration of penicillin could have contributed to the spread. There is some evidence that men with hepatitis have had a greater penicillin history than others but the data are not particularly convincing.
SUMMARY
Evidence has been presented to indicate that infectious hepatitis has been prevalent and endemic in Germany for many years, particularly in Bavaria. Therefore it is not surprising that this disease should have been common in the U.S. Army of Occupation during the post-war years, 1946-50. It has been our suspicion that many, if not the majority of, U.S. soldiers who acquire hepatitis in Germany, do so as a result of direct personal contact with German households. But coupled with the natural disease, it would also seem probable that the infection has been maintained in this military population by the artificial transmission of both infectious hepatitis as well as serum hepatitis, via syringes and needles. The evidence for this is largely circumstantial but it has been proven experimentally in one instance, and there is considerable ground for suspicion that it is a frequent occurrence. Thus the seasonal curve of hepatitis among U.S. troops has more or less consistently shown some deviations from the usual autumnal rise and early winter decline of infectious hepatitis cases as seen in civilian populations, and among troops in combat previously and elsewhere. These deviations are compatible with the idea that some or even many of the winter cases are examples of serum hepatitis. If this conclusion is correct, it lends weight to the idea that serum hepatitis and infectious hepatitis are more closely related to one another than previous experimental work has perhaps indicated.
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